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under test shall be terminated in a metallic
impedance of 500-ohms. Other conditions are
as follows:

* * * * *

(l) The maximum balance requirements for
registered terminal equipment connected to
digital services specified in Figure 68.310(k)
shall be equaled or exceeded for the range of
frequencies applicable for the equipment
under test and under all reasonable condi-
tions of the application of earth ground to
the equipment. All such terminal equipment
shall have a longitudinal balance in the ac-
ceptable region of Figure 68.310(k). The me-
tallic termination used for the longitudinal
balance measurements for 2.4, 4.8, 9.6, and 56
Kbps shall be 135 Ohms plus or minus one
percent and for 1.544 Mbps shall be 100 Ohms
plus or minus one percent. The longitudinal
termination for these measurements shall be
500 Ohms in all cases.

* * * * *

§ 68.312 On-hook impedance limita-
tions.

(a) General. The limitations in this
section that involve 2-wire network
ports apply to tip and ring of the public
switched network. For 4-wire network
ports (tip, ring, tip 1, and ring 1) with
loop-start or ground-start signaling,
the limitations apply when tip and ring
conductors are connected together and
treated as one of the conductors of a
tip and ring pair and the tip 1 and ring
1 conductors are connected together
and treated as the other conductor of a
tip and ring pair.

(b) Limitations on individual equip-
ment intended for operation on loop-
start telephone facilities, including
PSDS Type II in the analog mode:

(1) Registered terminal equipment
and registered protective circuitry
shall conform to the following limita-
tions, for each Ringing Type which is
listed as part of its Ringer Equiva-
lence:

(i) The dc resistance between tip and
ring conductors, and between each of
the tip and ring conductors and earth
ground, shall be greater than 5
megohms for all dc voltages up to and
including 100 volts.

(ii) The dc resistance between tip and
ring conductors, and between each of
the tip and ring conductors and earth
ground shall be greater than 30

kilohms for all dc voltages between 100
and 200 volts.

(iii) During the application of simu-
lated ringing, as listed in Table I
below, the total dc current, shall not
exceed 3.0 milliamperes.

(iv) During the application of simu-
lated ringing, as listed in Table I
below, the impedance between the tip
and ring conductors (defined as the
quotient of applied ac voltage divided
by resulting true rms current) shall be
greater than the value specified in
Table I. Except as provided in para-
graph (b)(2) of this section, such imped-
ance shall be less than 40 kilohms.

(v) During the application of simu-
lated ringing, as listed in Table I
below, the impedance between each of
the tip and ring conductors and ground
shall be greater than 100 kilohms.

(2) Registered terminal equipment
and registered protective circuitry in-
tended for use on facilities which will
always have ringing detection circuitry
in use at the same time such registered
terminal equipment and registered pro-
tective circuitry is connected need not
comply with the 40 kilohms maximum
impedance specification of paragraph
(b)(1)(v) of this section.

(c) Limitations on individual equipment
intended for operation on ground-start
telephone facilities. Registered terminal
equipment and registered protective
circuitry shall conform to the follow-
ing limitations for each Ringing Type
which is listed as part of its Ringer
Equivalence Number:

(1) During the application of simu-
lated ringing, as listed in Table I
below, the total dc current flowing be-
tween tip and ring conductors shall not
exceed 3.0 milliamperes.

(2) During the application of simu-
lated ringing, as listed in Table I
below, the total impedance of the par-
allel combination of the ac impedance
across tip and ring conductors and the
ac impedance from the ring conductor
to ground (with ground on the tip con-
ductor) shall be greater than the value
specified in Table I. Except as provided
in paragraph (b)(2) of this section, such
impedance shall be less the 40 kilohms.

(d) Ringer equivalence definition. The
values of each of the parameters for
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which a limitation is imposed in para-
graph (b) or (c) of this section, as ap-
propriate, shall be determined for a
representative unit under test.
Quotients of each such value shall be
formed according to the following:

(1) For individual equipment in-
tended for operation on loop-start tele-
phone facilities:

(i) 25 megohms divided by the mini-
mum measured on-hook dc resistance
for all dc voltages up to and including
100 volts.

(ii) 150 kilohms divided by the mini-
mum measured on-hook dc resistance
for all dc voltages between 100 and 200
volts.

(iii) The maximum total dc current
flowing between tip and ring during the
application of simulated ringing as
listed in Table I below, in
milliamperes, divided by 0.6
milliamperes.

(iv) Five times the impedance limita-
tion listed in Table I, below, divided by
the minimum measured ac impedance,
defined as in paragraph (b)(1)(iv) of this
section, during the application of simu-
lated ringing as listed in Table I.

(2) For individual equipment in-
tended for operation on ground-start
telephone facilities:

(i) The maximum total dc current
flowing between tip and ring conduc-
tors during the application of simu-
lated ringing as listed in Table I below,
in milliamperes, divided by 0.6
milliamperes.

(ii) Five times the impedance limita-
tion listed in Table I below divided by
the minimum measured ac impedance,
defined in paragraph (b)(2) of this sec-
tion, during the application of simu-
lated ringing as listed in Table I.
The largest of the unitless quotients so
formed, followed by the Ringing Type
letter indicator representing the fre-
quency range for which that number is
valid, is the Ringer Equivalence. If
Ringer Equivalence is to be stated for
more than one Ringing Type, testing
shall be performed at each frequency
range to which Ringer Equivalence is
to be determined in accordance with
the above, and the largest resulting
Ringer Equivalence number so deter-
mined will be associated with each
Ringing Type letter designation for
which it is valid.

(e) Registered terminal equipment
and registered protective circuitry
shall have at least one ringer equiva-
lence number shown on the registra-
tion label. Where options that will vary
the ringer equivalence are involved, ei-
ther each option that results in a ring-
er equivalence number greater than 0.1
and its corresponding Ringer Equiva-
lence shall be listed on the registration
label, or the largest ringer equivalence
number that can result from such op-
tions shall be stated on the label. A
trained, authorized agent of the Grant-
ee may disconnect ringers, bridge ring-
ers to another line, or execute options
affecting ringer equivalence after the
telephone company has been notified in
accordance with § 68.106.

(f) All registered terminal equipment
and registered protective circuitry
which can affect on-hook impedance
shall be assigned a Ringer Equivalence.
The sum of all such ringer equivalences
on a given telephone line or loop shall
not exceed 5; in some cases, a system
which has a total ringer equivalence of
5 or less may not be usable on a given
telephone line or loop.

(g) Ringing type Z equipment. Equip-
ment which has on-hook impedance
characteristics which do not conform
to the requirements of this section
may be conditionally registered, not-
withstanding the requirements of this
section, provided that it is labelled
with a Ringing Type designation ‘‘Z’’.
It should be noted that registration of
equipment bearing the designation ‘‘Z’’
does not necessarily confer any right of
connection to the telephone network
under these rules; any equipment reg-
istered with the type Z designation
may only be used with the consent of
the local telephone company, provided
that the local telephone company does
not discriminate in its treatment of
equipment bearing the type Z designa-
tion.

(h) Limitations on PBX equipment
with an off-premises interface and di-
rect inward dialing (DID). PBX ringing
supplies whose output appears on the
off-premises interface leads shall not
trip when connected to the following
tip-to-ring impedance which termi-
nates the off-premises station loop:
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Ringing frequency Hz

ac impedance ohms

Class B, or
C Class A

7000 1400
20±3 .............................................. ——

N
5000 1000

30±3 .............................................. ——
N

N—Number of ringer equivalences, as specified by the
manufacturer, which can be connected to the off-premises
station loop.

(i) Limitations on individual equip-
ment intended for operation with mes-
sage register signaling channels:

(1) Registered terminal equipment
and registered protective circuitry
shall conform to the following limita-
tions in all operating states.

(2) The dc resistance between each of
the tip (MR) and ring (MR) conductors
and ground shall be greater than 30
kilohms for voltages up to and includ-
ing 200 volts.

(j) Limitations on individual equip-
ment ports with ringdown or inband
signaling or voiceband metallic chan-
nels for connection to voiceband pri-
vate line interfaces.

(1) Registered terminal equipment
and registered protective circuitry
with 2-wire ports for ringdown, inband
signaling or voiceband metallic chan-
nels shall provide a dc resistance be-
tween tip and ring conductors and be-
tween each of the tip and ring conduc-
tors and earth ground greater than 30
kilohms for all dc voltages up to and
including 200 volts.

(2) Registered terminal equipment
and registered protective circuitry
with 4-wire ports for ringdown, inband
signaling or voiceband metallic chan-
nels shall provide a dc resistance be-
tween each of the tip, ring, tip 1 and
ring 1 conductors and earth ground
greater than 30 kilohms for all dc
voltages up to and including 200 volts.

(k) Registered terminal equipment
and registered protective circuitry
shall not by design leave the on-hook
state by operations performed on tip
and ring leads for any other purpose
than to request service or answer an
incoming call, except that terminal
equipment which the user places in the
off-hook state for the purpose of manu-
ally placing telephone numbers in in-
ternal memory for subsequent auto-
matic or repertory dialing shall be reg-

istrable. Make-busy indications shall
be transmitted by the use of make-
busy leads only as defined in §§ 68.3 and
68.200(j).

TABLE I

Ringing
type

Range of
compatible
ringing fre-

quencies Hz

Simulated ringing voltage
superimposed 56.5 volts

dc

Imped-
ance
limita-
tion

(ohms)

A ........... 20 ± 3 ........ 40 to 130 volts rms ........ 1400
30 ± 3 ........ 40 to 130 volts rms ........ 1000

B ........... 15.3 to 68.0 40 to 150 volts rms ........ 1600
C ........... 15.3 to 17.4 54 to 120 volts rms ........ 1600
D ........... 19.3 to

20.7 1 (fre-
quency-
selective).

54 to 120 volts rms ........ 1600

E ........... 24.3 to 25.7 54 to 120 volts rms ........ 1600
F ........... 29.3 to

30.7 1 (fre-
quency-
selective).

54 to 120 volts rms ........ 1600

G ........... 32.6 to 34.0 54 to 130 volts rms ........ 1600
H ........... 39.2 to 40.9 62 to 130 volts rms ........ 1600
J ............ 41.0 to 43.0 62 to 130 volts rms ........ 1600
K ........... 49.0 to 51.0 62 to 140 volts rms ........ 1600
L ........... 52.9 to 55.1 62 to 140 volts rms ........ 1600
M .......... 58.8 to 61.2 68 to 150 volts rms ........ 1600
N ........... 65.4 to 68.0 68 to 150 volts rms ........ 1600
P ........... 15.3 to 34.0 54 to 130 volts rms ........ 1600
Q ........... 20 ± 3 ........ 40 to 130 volts rms ........ 1400

1 NOTE: Requirements at these frequencies, which are iden-
tical to Type A frequencies, are not consistent with the Type A
requirements; equipment intended for use both on Type A fa-
cilities and facilities using frequency-selective ringing must
comply with the requirements on Types A, D and F independ-
ently.

[45 FR 20853, Mar. 31, 1980, as amended at 45
FR 61632, Sept. 17, 1980; 45 FR 79486, Dec. 1,
1980; 46 FR 40192, Aug. 7, 1981; 48 FR 34044,
July 27, 1983; 51 FR 950, Jan. 9, 1986; 51 FR
28237, Aug. 6, 1986; 61 FR 42394, Aug. 15, 1996;
61 FR 47434, Sept. 9, 1996]

EFFECTIVE DATE NOTE: At 61 FR 42394, Aug.
15, 1996, in § 68.312, paragraphs (b) introduc-
tory text, (2) and (h) introductory text were
revised, effective Nov. 13, 1996. For the con-
venience of the user, the superseded text is
set forth as follows:

§ 68.312 On-hook impedance limitations.

* * * * *

(b) Limitations on individual equipment
intended for operation on loop-start tele-
phone facilities:

* * * * *

(2) Registered terminal equipment and reg-
istered protective circuitry intended for use
on facilities which always will have addi-
tional ringing detection circuitry in use at
the same time such registered terminal
equipment and registered protective cir-
cuitry is connected need not comply with the
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40 kilohm maximum impedance specification
of paragraph (a)(1)(v) of this section.

* * * * *

(h) Limitations on PBX equipment with an
off-premises interface and direct inward dial-
ing (DID).

* * * * *

§ 68.314 Billing protection.
(a) Call duration requirements on data

equipment connected to the public
switched network, or to tie trunks, or to
private lines that access the public
switched network. Registered data ter-
minal equipment and registered protec-
tive circuitry shall comply with the
following requirements when answer-
ing an incoming call, except in off-
hook states in which the signals are
transmitted and/or received by
electroacoustic transducers only:

NOTE: This paragraph (a) will be applicable
to terminal equipment and registered protec-
tive circuitry employed with digital services
where such digital services are inter-
connected with the analog telephone net-
work.

(1) Registered protective circuitry. Reg-
istered protective circuitry connected
to associated data equipment shall as-
sure that the following signal power
limitations are met for at least 2 sec-
onds after the off-hook condition is
presented to the telephone network in
response to an incoming call:

(i) Signals that appear at the protec-
tive circuitry/telephone network inter-
face for delivery to the telephone net-
work shall be limited to ¥55 dB with
respect to one milliwatt as such signals
are delivered into a loop simulator cir-
cuit or a 600 ohm termination, as ap-
propriate; and

(ii) Signals that appear at the protec-
tive circuitry-associated data equip-
ment interface for delivery to associ-
ated data equipment shall be limited as
follows: for any received signal power
(appearing at the protective circuitry-
telephone network interface) up to 0 dB
with respect to one milliwatt (at any
frequency in the range of 200 to 3200
Hertz), the power of signals delivered
to associated data equipment shall be
no greater than the signal power that
would be delivered as a result of re-

ceived signal power of ¥55 dB with re-
spect to one milliwatt.

(2) Registered terminal equipment. Reg-
istered terminal equipment for data
applications shall assure that, when an
incoming telephone call is answered,
the answering terminal equipment pre-
vents both transmission and reception
of data for at least 2 seconds after the
answering terminal equipment trans-
fers to the off-hook condition. For the
purpose of this requirement, a fixed se-
quence of signals that is transmitted
(and originated within) and/or received
by the registered terminal equipment
each time it answers an incoming call
shall not be considered data, provided
that such signals are for one or more of
the following purposes:

(i) Disabling echo control devices,
(ii) Adjusting automatic equalizers

and gain controls,
(iii) Establishing synchronization, or
(iv) Signaling the presence and if re-

quired, the mode of operation, of the
data terminal at the remote end of a
connection.

(b) Voice and data equipment on-hook
signal requirements for equipment con-
nected to the public switched network, or
to tie trunks, or to private lines that ac-
cess the public switched network. Reg-
istered protective circuitry and reg-
istered terminal equipment shall com-
ply with the following:

(1) The power delivered into a 2-wire
loop simulator circuit or into the
transmit and receive pairs of a 4-wire
loop simulator or into a 600 ohm termi-
nation (where appropriate) in the on-
hook state, by loop-start or ground-
start equipment shall not exceed
¥55dB with respect to one milliwatt
within the frequency band from 200 to
4000 Hertz. Registered protective cir-
cuitry shall also assure that for any
input level up to 10dB above the maxi-
mum level that is expected under nor-
mal operation, the power to a 2-wire
loop simulator circuit or the transmit
and receive pairs of a 4-wire loop sim-
ulator circuit or into a 600 ohm termi-
nation (where appropriate) does not ex-
ceed the above limits.

(2) The power delivered into a 2-wire
loop simulator circuit or into the
transmit and receive pairs of a 4-wire
loop simulator circuit, in the on-hook
state, by reverse battery equipment
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